aimed at the prevention of weight gain and subsequent chronic diseases of lifestyle.
Subjects and methods
No standard definition for urban/rural has been formulated and applied in South Africa; therefore, in the South African context, students residing on farms and in villages were classified as being of rural origin and students residing in townships and cities were classified as being of urban origin. During February 1994, 431 black female students attended a pre-registration (orientation) program at the University of the North, which is held for first year students during the first week of entry to the university. The University of the North is situated in the Northern Province, which has a population of 4.1 million, of whom 76.3% are black South Africans and 88% live in rural areas. The Northern Province has the lowest literacy rate (53%) of all of South Africa's provinces and the highest unemployment rate (41%). 14, 15 During the orientation week students completed a battery of questionnaires and tests as the first phase (baseline) of a longitudinal study concerning comprehensive health status of young black women. Details of this have been published elsewhere. 16 This paper reports on nutrition knowledge, dietary intake and weight status only. A nutrition knowledge test was completed as part of the initial battery of tests and additional appointments were made with the students for them to return to have anthropometric measurements taken and to complete a dietary frequency questionnaire. Not all students attended their appointments and a complete data set for anthropometry, dietary questionnaires and knowledge tests was obtained for 115 students, a response rate of 32%. It is possible that the absence of non-responders could have caused bias in the data; however, as there is a paucity of data on women in this age group in South Africa, we feel that the data do make an important contribution when interpreted and applied with caution. Permission for the study was obtained from the University Ethics Committee.
A quantified food frequency questionnaire was used to gather data on each student's diet over 6 months prior to entering the University. The frequency questionnaire was adapted from one developed and validated on an African adult population. 17 Personal interviews were conducted with each respondent by senior dietetic students who attended a 4-day intensive training program on using the dietary questionnaire. Study participants were required to reflect on their eating pattern prior to entering the university and this data was recorded on a pre-coded form as quantified frequency of intake. Food models based on local foods were developed and used during the study. Other dietary aids, such as empty food containers and volume measures, were also used. Nutrient intakes were calculated using local food tables 18 and a statistical package developed by the South African Medical Research Council. 19 Food items were classified into 13 specific food groups according to the categories given in the food tables.
Anthropometric measurements were taken by trained and standardized fieldworkers according to standard techniques. 20 Standing height of each subject was measured to the nearest 0.1 cm without shoes, using a stature meter. Participants were weighed to the nearest 0.01 kg, in their underclothes, on a load-cell-operated digital scale having a weighing capacity of 140 kg. The scale used during the survey was first calibrated with a standard weight and checked on a daily basis. Body mass index (BMI) was calculated for each participant by dividing weight in kilograms by the square of height in metres. 21 Waist circumference was measured around the waist through a point one third of the distance between the xiphoid process and the umbilicus, using a non-stretchable tape measure. 22 Hip circumference was measured around the hips through a point 4 cm below the superior anterior iliac spine. 22 Waist-to-hip ratio (WHR) was calculated for each participant by dividing the waist measurement by the hip measurement. A WHR greater than 0.80 is associated with android obesity. 22 Each student completed a nutrition knowledge test (NKT) developed by Gericke et al. 23 The NKT was developed for use on a lay population aged 17-20 years and comprises 62 multiple-choice questions with four alternatives. A score of ≤ 30 is regarded as poor. The NKT has a Kuder-Richardson reliability coefficient of 0.90, a measurement error of 3.3 and an index of difficulty of 0.60. The NKT tests knowledge on four basic concepts: (i) use of food by the body; (ii) relationship between nutrients and health; (iii) nutrients and the life cycle; and (iv) food safety. The basic food groups served as the point of departure for compiling the items within the theoretical framework. The American dietary goals and dietary guidelines were also covered. 23 When the NKT is used as a pretest of nutrition knowledge, the results enable the educator to do program planning in a meaningful way.
Statistical analysis was performed using the Statistical Analysis Systen (SAS) software. 24 Mean nutrient intakes of subjects in the present study were compared to the Recommended Dietary Allowances (RDA). 25 The Student's t-test was used to compare mean values of dietary, anthropometric and NKT data between urban and rural groups. Pearson's product moment correlation coefficients were used to test for significant correlations between variables. Findings from the present study were also compared with a group of white female students (n = 316) at the University of Stellenbosch, which is located in Stellenbosch, an urban centre in the Western Cape Province. 13 Dietary intake data in the Stellenbosch study was also collected with a quantified food frequency questionnaire and the same NKT was used.
Results
The students ranged in age from 17 to 34 years, with a mean age of 21.4 (5.4) years. Sixty-one percent were from homes in the rural areas (n = 70) and 39% were from urban areas (n = 45). Table 1 presents energy and macronutrient intakes of students. The only significant difference in mean intakes of black women lies with sugar intake. Urban students had a greater mean sugar intake (65.8 g vs 52.2 g) and a greater percentage contribution of sugar (10.4% vs 8.9%) to total energy intake than did rural students. Intakes of other macronutrients and contributions to energy intake were similar in the two groups. Female students at the University of Stellenbosch had comparable energy intakes; however, carbohydrate intake of the white females was considerably lower (264 g vs 343 g) and fat intake was higher (89.4 g vs 78.6 g) than those of black students.
Micronutrient intakes are shown in Table 2 . Mean intakes of calcium, iron and zinc were less than 100% of the RDA; however, only mean calcium intakes were less than 67% of RDA. Mean intakes of all other micronutrients were greater than 100% of RDA. Mean vitamin A intake of urban women was significantly greater than that of rural women (2105 RE vs 1655 RE). Mean intakes of other micronutrients were similar in the two groups. No data on micronutrient intakes of the Stellenbosch group were given. 13 Consumption of food in terms of food groups is presented in Table 3 . Rural women consumed a higher intake of legumes (18.9 g vs 6.3 g) and of cereals (569.1 g vs 493.4 g), although the latter difference was not statistically significant (P = 0.11). However, within the cereal group, rural women consumed significantly more maize meal (297.7 g vs 206.7 g). Urban women had a significantly greater mean intake of confectionery and sweets (290.4 g vs 183.7 g). They also consumed more beverages (339.6 g vs 225.2 g) and fruit (687.1 g vs 539.4 g), although these results were not Urban-rural differences in diet 55 (687.1 g vs 539.4 g), although these results were not significant. Table 4 presents anthropometric data of black students in the current study and white students in the Stellenbosch study. 13 There were no significant differences between the urban and rural groups with respect to anthropometric variables; however, rural students had a significantly greater WHR than did urban students (0.76 vs 0.73). This is reflected by the greater percentage of rural students having a WHR ≥ 0.80 (18.57% vs 4.44%). However, the mean WHR values of both groups were less than 0.80. There were large anthropometric differences between the black students and Stellenbosch students. The white students were considerably taller and consequently had a lower mean BMI value. Only 7.6% of white students had a BMI ≥ 25, compared with 22.9% of black students. A large percentage of urban (22.7%) and rural (22.9%) students were found to have BMI values ≥ 25. Mean WHR values were similar for white and black students.
Nutrition knowledge scores of women in the present study were generally poor, with a mean value of 25.23 (40.7%) ( Table 5 ). Handling of food aspects scored the lowest, while nutrients in the life cycle scored the highest. The Student's t-test indicated no significant differences in nutrition knowledge scores between urban and rural participants. Stellenbosch students had a mean value of 35.5 (58.9%), which is considerably higher than that of the black students in the present study. Table 6 indicates that NKT scores were positively related to numerous dietary variables, including energy, protein, carbohydrate, fibre, calcium, zinc, niacin, thiamin and folate intakes. There was also a correlation between sugar intake and WHR.
Discussion
Maize meal porridge is the main staple food in the traditional African diet of the Northern Province. It is either eaten in a soft form (motepa) or in a stiff/crumbly form (bogope/phutu). Sorghum and millet porridge are also popular alternatives. A tomato and onion sauce is often eaten with the porridge. Wild spinach (marogo) and pumpkin are the most common vegetables eaten as well as numerous indigenous green leafy vegetables. Bananas are the most common fruit consumed. Legumes are popular as a side-dish and peanuts are frequently added to vegetables. Sour maize gruel (motogo), tea and sorghum beer are the most common local drinks. Chicken is very popular and is consumed at least twice a week by the majority of families. Due to its high cost, red meat is used less frequently. 26, 27 In urban areas there has been a tendency to use more processed foods, red meat and fresh fruit. This has also been reported in earlier studies and is thought to be due to increased availability and affordability of these food items in the urban areas. 28, 29 The rural diet presented in this study still reflects many traditional aspects. It is high in cereals and legumes and low in meat and fat. The urban diet is significantly lower in legumes and significantly higher in processed, sugar-based items. In addition, there is a greater consumption of animal protein and beverages, and a lower consumption of vegetables. A positive aspect regarding the urban diet is the high consumption of fruit, which is also reflected in the significantly higher vitamin A intake of this group.
The diet of the white urban students makes for an interesting comparison. Although mean energy intake is similar, there are large differences in the intakes of macronutrients, with carbohydrate intake being considerably lower and fat intake higher. The diet of the black urban students is still in effect more similar to that of the rural students than to the diet of white urban students. Unfortunately, no data is available on the intake of fibre and micronutrients of the Stellenbosch students.
The mean energy and macronutrient intakes found in this study are similar to those for black South African women, reported in a meta-analysis using the food frequency method. 30 Mean intakes for urban and rural women, respectively, were as follows: energy, 9.5 and 9.0 MJ; protein, 71 and 70 g; carbohydrate, 298 and 297 g; and fat, 85 and 61 g. Three micronutrients which appear to be most deficient in the diet of the students, particularly rural students, are calcium, iron and zinc. Mean values for these micronutrients are less than the RDA and in the case of calcium, less than 67% of RDA. The low calcium intakes are in agreement with numerous reports on the low dairy intake of the African population. Possible reasons for this include cultural habits, lactose intolerance as well as price. 30 Although both the present study and the Stellenbosch study used a quantified food frequency method, the results should be interpreted cautiously, particularly when taking the disadvantage of the frequency method into consideration, namely overestimation. 31 It should also be kept in mind that the students were required to recall a time prior to entering the university, at a time when they were being exposed to a totally different environment (i.e. the change from school to university and from a home environment to a hostel environment) in many instances.
Anthropometric results of the study population indicate that 22.9% of students were overweight (BMI ≥ 25). One of the most striking differences between the black and white students relates to the prevalence of those who were overweight. Approximately four times the number of African students had a BMI ≥ 25 compared with white students at Stellenbosch University. In the USA a similar scenario applies. The prevalence of obesity in Afro-American women is nearly twice that found among white women, 32 and has been found to be 25% among black girls aged 12-17 years. 33 One possible explanation for this relates to poor socioeconomic status, as those at greater risk of obesity in the USA are reported to be poor black women. 34 In the present study most of the black students at the University come from the Northern Province, which has a low per capita income and a high unemployment rate. 15 Another factor to consider is the finding that stunting is prevalent among children and adults in this province. 35 African women in the present study were nearly 10 cm shorter than Stellenbosch women. Low socioeconomic status and poor diet coupled with early stunting are all factors that may have contributed to the high prevalence of black students who were overweight. Additionally, mean kilojoule intakes of the students were found to be high and could also explain the high prevalence of overweight. Ellis and co-workers had similar findings in a study of 15-18-year-old American women. The white women were taller and lighter than the Afro-American and Hispanic women. 36 Mean WHR of Stellenbosch students compare well with those of black urban students; however, mean WHR was significantly greater in rural women. Waist-to-hip ratio is generally used to assess central obesity, which is an important predictor of cardiovascular death and non-insulin dependent diabetes mellitus (NIDDM). 37 The prevalence of NIDDM in South Africa varies between 4.8 and 8.0% in semirural and urban blacks, respectively. 38, 39 Omar et al. found a high prevalence (5.2%) of NIDDM in Zulu women in Durbart. 40 It is speculated that the rising BMI and obesity in urban black women constituted important risk factors in the emergence of NIDDM in this population. 41 Urbanized Zulus had a high prevalence of hypertension (25%) compared with only 2-8% in rural areas. 42 The greater mean WHR of the rural students and the greater percentage having a WHR ≥ 0.80 should be interpreted cautiously. It is possible that many rural women still have not adopted the 'Western' concept of beauty, which encompasses a very slim (waist) figure. The urban students, however, were comparable to their white counterparts at Stellenbosch University.
Nutrition knowledge scores of black women were very poor, particularly with respect to the concept that deals with the safety aspects of food. However, when interpreting these results it is important to bear in mind the fact that the NKT was originally designed using a predominantly white population aged 17-20 years. 23 There is a possibility that the low scores can be partially attributed to an inability of the students to understand all of the questions because of a lower level of education due to the inequalities of the previous education system. On the other hand, the low scores could reflect an actual lack of adequate nutrition education, due to the approach of the previous education system and/or a general lack of focus on nutrition in the education syllabus. The finding that there were no urban-rural differences implies that the education inequalities apply in all areas and need to be addressed by policy-makers.
The positive correlation (although weak) between NKT scores and dietary variables such as energy, carbohydrate, protein, fibre, calcium, zinc, thiamin, niacin and folate is of specific interest as the implication is that an increased nutrition knowledge results in consumption of a diet with improved nutrient quality. Low intakes of calcium, zinc, niacin and folate have been reported in a study undertaken in adolescents in the Northern Province and thus it is a positive finding that these intakes were higher in students with better nutrition knowledge. 27
Conclusions
Rural students followed a more traditional African diet compared with urban students, consuming more cereals (maize meal) and legumes, and less confectionery and beverages. Macronutrient and micronutrient intakes were similar in both groups with calcium, iron and zinc intakes being least optimal.
There is a high prevalence of black females with a BMI ≥ 25 in both urban and rural areas compared with white urban females. This is a cause for concern in both urban and rural areas and indicates that no definite effect on possible change due to urban origins is as yet evident. Dietary intervention would thus be recommended in both areas.
Nutrition knowledge was generally poor, but the positive correlation between knowledge and certain nutrients is encouraging and emphasizes the importance of nutrition education as part of intervention strategies.
